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(54) SOUND- ABSORBING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a recyclable sound-absorbing material having excellent sound 
absorbing performance in audio frequency range and insecticidal action by using a- fiber containing a low- 
melting component and an insecticidal fiber, constituting the constituent fibers with the same kind of polymer 
and arranging the fibers parallel to the surface of the product. 

SOLUTION: This sound-absorbing materia] is composed of fibers derived from the same kind of polymer and 
at least contains a fiber A containing a thermoplastic polymer Rl having a melting point lower than that of the 
other fiber and an insecticidal, fiber B. The fibers A and the fiber A and the other fiber are bonded with each 
other through sporadically distributed bonding points and the constituent fibers are randomly arranged on a 
plane parallel to the surface of the sound-absorbing material. The insecticidal fiber B is preferably produced by 
using a pyrethroid compound as the insecticidal component. The product is useful e.g. as a sound-shielding 
wall for vehicle, house or highway. 
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* NOTICES * 



JPO and NCIP] are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] I Acoustic material characterized by to have pasted up substantially in a part of point of contact of 
between fiber A and Fiber A, and other fiber, and to have allotted in the random direction in the field where 
configuration fiber .s parallel to the front face of acoustic material, including at least the fiber A which is the 
acoustic material which consisted of fiber which consists of a polymer of the same system, and contains the 
thermoplastic polymer Rl with the melting point lower than the melting point of other fiber, and insect control 
fiber o. / 

[Claim 2] Acoustic material according to claim 1 characterized by the polymer of the same system being a 
polyester system polymer. 

[Claim 3] Acoustic material according to claim 1 characterized by the polymer of the same system being a nvlon 
o system polymer. b 

[Claim 4] Acoustic materia] according to claim 1 to 3 characterized by the acoustic absorptivity measured by 
he approach of indicating in the text being 70% or more in 400 Hertz by 30% or more and 1000 Hertz 
LCIaim 5J Acoustic material according to claim 1 to 4 characterized by for Fiber A being a sheath-core mold 
b.component fiber, using the thermoplastic polymer Rl as a sheath, and using the thermoplastic polymer R2 

r?i IZ f 8 P ° im hi8h6r th3n the melting point of the thermoplastic polymer Rl as a core part 
lUaim 6j Acoustic material according to claim 5 characterized by the weight ratio of a thermoplastic polymer 
expressed with R1/R2 being in the range of 20 / 80 - 60/40. pu'ymer 
[Claim 7] I Acoustic material according to claim 1 to 6 characterized by the melting point of the thermoplastic 
polymer Rl being lower than the melting point of other fiber, and the range of it being 80-170 degrees C 

ronZ.r , o a n a , CCOrding t0 daim 1 t0 7 characteri ^ by being in the range whose fineness of 

configuration fiber is 0.2-30 deniers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the acoustic material of the fiber aggregate structure of having 

insect control nature in more detail, about a recyclable acoustic material 

[0002] 

[Description of the Prior Art] In recent years, from two needs, the environmental protection of the earth and 
efficient use of a resource, the importance is increasing increasingly and, as for the problem of processing of 
industrial waste and a common domestic waste and reuse, people of many of fields many show the interest 
however, a common used acoustic material - the former - almost - incineration ~ reclamation disposal is 
carried out and recycling technology was still in the development stage. 

[0003] It will be set to the following three if the recycling technology with which textiles are proposed is 
conventionally divided roughly. The 1st is thermal recycling. It is the approach of cutting and burning a product 
in a suitable gestalt and reusing as prevate power generation or various kinds of heat energy. However this 
approach is not desirable from a viewpoint of recycling of a resource. 

[0004] The 2nd is material recycle. Unlike the next chemical recycle, this approach is pelletized physically and 
mechanically. It is d.v.ded into two cases when reusing this playback pellet. One is the case which gets its new 
material from mixing various materials as this, and carries out product development, and it has a bowl for a 
flower bed or potted plants, the pile for an ornament of a foot walk, etc. Another is a case which constitutes 

m T ?o™^ a l enal 10 ° % ' and is collected > Pelletized, fused and reused as indicated by JP.5-21 1935.A and 
Jr,b-]2o052,A. 

[0005] The 3rd is chemical recycle, having agreed most in the fundamental concept of recycle — goods — 
collecting - decomposing - the original base - it is the chemical recycle returned to a raw material 
However, there were few by which textiles are generally produced commercially for the single material and 
since the material configuration was various, the economical depolymerization system was not yet developed In 

7L? A u example> carpet goods > this The means f or solving a technical problem is indicated by JP 5- 
1 1 ,441, A. the wafer which wafer-izes a carpet, separates into the wafer containing 6-nylon which is a pile 
material, and the other wafer with a separator as an auxiliary means for improving the effectiveness of 
depolymerization, and contains 6-nylon — a depolymerization system - supplying - base — it is the 
approach of collecting the epsilon caprolactam of a raw material. However, textiles were wafer-ized and it was a 
mechanical means, for example, even if it dissociated with the specific gravity difference by the cyclone etc., it 
was difficult [ it ] to recycle efficiently. 

[0006] On the other hand, as the object for cars, the object for residences, or an acoustic material for noise- 
proof walls of a highway, the glass wool, rock wool, aluminum fiber, lightweight aerated concrete, and porosity 
ceramic etc. has been used. These acoustic material was what should improve in respect of the effect on 
workability or the body. Furthermore, improvement in audio frequency band absorption-of-sound nature was 
desired. 

[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is recyclable, is excellent in audio 
frequency band absorption-of-sound nature, and is to offer the acoustic material used for the noise-proof wall 
[0008] ° arS WHiCh ' nSeCt C ° ntr01 natUre> ° bjeCt f ° r residences > or a highway etc. 

[Means for Solving the Problem] The acoustic material of this invention has the next configuration, in order to 
solve the aforementioned technical problem. 

[0009] That is, it is the acoustic material which consisted of fiber which consists of a polymer of the same 



• system, and is the acoustic material characterized by having pasted up substantially in a part of point of contact 
of between fiber A and Fiber A, and other fiber, and having allotted in the random direction in the field where 
configuration fiber is parallel to the front face of acoustic material, including the fiber A containing the 
thermoplastic polymer Rl with the melting point lower than the melting point of other fiber, and insect control 
fiber B at least. 
[0010] 

[Embodiment of the Invention] Hereafter, it explains to a detail, using an example, referring to a drawing about 
the acoustic material of this invention. 

[00]]] This invention is acoustic material and is a recyclable acoustic material. A common acoustic material 
consists of various kinds of structure formation materials and adhesives. Although recycle of the acoustic 
material which consisted of materials of these versatility is not easy, this invention tends to obtain a recyclable 
acoustic material, holding the demand quality of acoustic-material original. 

[0012] All the acoustic material of this invention consists of fiber which consists of a polymer of the same 
system. Therefore, the acoustic material of this invention can use any recycle approach of material recycle 
chemical recycle, and thermal recycling. Moreover, when the fiber which consists of a polymer of the same' 
system of configuration fiber is made into polyester fiber, since the material recycle which the toxicity of 
combustion gas is low, and cuts out recovery acoustic material, opens [ is excellent in heat adhesion stability ] 
carries out [ material recycle ] melting peptizing, and is reused becomes easy, it is desirable, the approach ' ' 
which cuts out and opens recovery acoustic material, for example, is indicated by JP 42-18476 B the 
Japanese-Patent-Application-No. No. 127468 [ six to ] official report, etc. if the fiber which consists of a 
polymer of the same system of configuration fiber is made into nylon 6 system fiber still more preferably - 
depolymenzation - refining - as epsilon caprolactam — collecting - again ~ the base of 6-nylon - it is 
reusable as a raw material. 

[0013] Drawing ] is the outline perspective view showing an example of the fiber array of the acoustic material 
of this invention in model. 

[0014] Said acoustic material is the fiber aggregate which consisted of at least two or more sorts of fiber 
including the fiber A containing the thermoplastic polymer Rl with the melting point lower than the melting 
point of other fiber, in a part of point of contact of between fiber A and Fiber A, and other fiber, it pastes up 
substantially and one sort of configuration fiber is fixed. As for the content of fields, such as the gestalt holdout 
of acoustic material, and endurance, to fiber A, it is desirable to consider as 10 % of the weight or more 15 - 
60% of the weight of the range is especially desirable. What consists of two components of said thermoplastic 
polymer Rl and the thermoplastic polymer R2 is desirable, and in case said fiber A uses acoustic material 
especially its b.component fiber of the sheath-core mold with which the gestalt stability and raising dust by 
friction operation etc. are few points, use thermoplastic polymer R2 component as a core part, and use 
thermoplastic polymer Rl component as a sheath is desirable. In the case of a polyester system as a 
thermoplastic polymer Rl, at least one kind of polymer chosen from thermoplastic polymers, such as polyester 
such as polyolefines, such as polyethylene, polypropylene, ethylene propylene rubber, an ethylene butene 
copolymer, and an ethylene-vinyl acetate copolymer, or an olefine copolymer, polyhexamethylene 
terephthalate polyhexamethylene butylene terephthalate, and polyhexamethylene terephthalate isophthalate or 
copolymenzed polyester, can be used, for example. Although especially R2 is not limited, polyester, such as 
polyethylene terephthalate which uses terephthalic-acid, 2, and 6-naphthalene dicarboxylic acid or those ester 
as a main dicarboxylic acid component, and uses ethylene glycol or tetramethylene glycol as a main glycol 
romciT 1 ' eXa T P ' e ' pol y but y ,ene terephthalate or polyethylene 2, and 6-naphthalate, can be used 
[0015J Moreover, when Fiber A is a nylon system, that to which thermoplastic polymer Rl component 
copolymenzed Nylon 66 in nylon 6 with nylon 6, and thermoplastic polymer R2 component made the melting 
point low is usable. 

[0016] In selection of the thermoplastic polymer Rl, one desirable [ one low 20 degrees C or more ] from a heat 
adhesive viewpoint with desirable the melting point making the melting point lower than the lowest thing among 
the melt.ng point of fiber other than said fiber A and the thermoplastic polymer R2 and low 50 degrees C or 
more is more desirable. 

[0017] Moreover, from a viewpoint which prevents the effectiveness and heat deterioration of adhesion, as for 
the melting point of Rl, it is desirable to be contained in the range of 80-170 degrees C, and it is more 
desirable to be contained in the range which is 100-170 degrees C. 

0018] As for the weight ratio of a thermoplastic polymer expressed with R1/R2 in said fiber A, it is desirable 
that it is in the range of 20 / 80 - 60/40 from fields, such as the gestalt holdout of acoustic material 
endurance, or cost. Even if various kinds of anti-oxidants besides pigments, such as titanium oxide other than 



R] and R2 and carbon black, the coloring inhibitor, the illuminant-proof, the antistatic agent, etc. are added by 
Fiber A if needed in addition to this, for it, it is easy to be natural. Such fiber A can be manufactured by the 
usual compound spinning method. 

[0019] Next, in order to raise the absorption-of-sound nature of the acoustic material of this invention, as for 
Fiber A, it is desirable to have machine crimp etc. This number of crimps has desirable three to 10 crest / 
range of 25mm, and whenever [ crimp ] has 5 - 30% of desirable range. Furthermore, although the thin thing of 
the fineness of Fiber A is desirable in order to raise absorption-of-sound nature, as for 0.2-30 deniers and fiber 
length, a 10-100mm staple fiber is preferably used from the field of the processing stability in the production 
process of acoustic material. 

[0020] As fiber of others which constitute the acoustic material of this invention, it is the polymer of the same 
system as the thermoplastic polymer Rl of said fiber A, and the thermoplastic polymer R2, and the fiber B 
which has insect control nature at least is included. As for insect control fiber B, what gave the pyrethroid 
system compound as for example, a insect control component is desirable. With the pyrethroid system 
compound, FENO thorin (2:8 mixture with 3-phenoxy benzyl ester of d-cis- chrysanthemic acid), synthetic 
pyrethrin, AREKU thorin, FURARU thorin, BAL thorin, dimethrin, and natural pyrethrin can be used. Also in 
these pyrethroid system compounds, even if it performs high temperature processing 150 degrees C or more, 
compatibility with the amino silicon mentioned later is good, volatility is low and the FENO thorin shown in the 
following general formula from viewpoints, such as excelling in safety, is [ the fall by wash of the tick evasion 
effectiveness and tick growth depressor effect is low and ] desirable. 
[0021] 
[Formula l] 

O 



H ^ CH, 

CH, OC-CH CH-CH-C 




CH, CH, 



In addition, in this invention, by using together the piperonyl butoxide and piperonyl SA1KURONEN which are 
generally known, propyl eye SOMU, sulfo KISAIDO (octyl sulfoxide of isosafrole), SAFUROK1SAN, 
TOROP1TARU, SEZOK1SAN, and cinepyrine as a synergist of a pyrethroid system compound, it is possible to 
heighten the antitick effectiveness more and it is desirable. 

[0022] The pyrethroid system compound coating weight in the insect control fiber B of this invention has 1.0 or 
less desirable % of the weight 0.01 % of the weight or more. It is 0.02 - 0.5 % of the weight more preferably. 
When the coating weight in fiber is less than 0.01 % of the weight, neither the good tick evasion effectiveness 
nor tick growth depressor effect may be acquired. On the other hand, when 1.0 % of the weight is exceeded, 
expensive drugs will be used so much and there is an inclination which becomes disadvantageous in respect of 
cost. 

[0023] Next, although the amino silicon used for this invention has an amino group in the molecule of a silicon 
polymer and has other substituents, such as an epoxy group, in addition to the amino group, it says things. 
[0024] In addition, the amino equivalent of amino silicon is 4.5x102 to 6.5x103. The range of the gram 
equivalent/mol is desirable. The amino equivalent is 4.5x102. Although compatibility with a pyrethroid system 
compound and a rusr-proofer is good and wash endurance is good when it is under the gram equivalent/mol, 
the tick evasion effectiveness may become low. This is considered because a pyrethroid system compound is 
firmly covered with a silicon polymer. On the other hand, the amino equivalent is 6.5x103. Although the early 
tick evasion effectiveness is excellent when exceeding the gram equivalent/mol, the evasion engine performance 
may fall by wash of dry cleaning etc. 

[0025] When using insect control fiber B for the acoustic material of this invention, it is desirable to rust 
machines, such as a cotton-mixing machine, a filamentation machine, a carding machine, and a drafts-making 
making machine, at the drafts-making process of padding, and to give a rusr-proofer to fiber. The compound of 
an amino system shown by said general formula as a rusr-proofer in this invention can be used. In rusr-proofers 



other than the amino system compound of this structure, the tick evasion effectiveness of the pyrethroid 
system compound used in this invention and tick growth depressor effect may be checked. The following 
compound can be used as an example of this amino system compound. 
[0026] 
[Formula 2] 

X00C \ yCOOH 

N-C, H , - N 
HOOc/ \ C OOX 



(Here, X shows alkali metal, such as Na or K.) 
[Formula 3] 
R>\^ / C, H« COOI 

N - R i - N 

/ \ 

C , H 4 C 0 0 X C a H 4 C 0 OX 

(Here, in Rl, the alkyl group of C 4- 18 and R2 show the alkylene group of C 2-4, and X shows alkali metal, 
such as Na or K.) 

In addition, since the rust-proofing effectiveness of alkyl phosphate system compounds, such as an octyl 
phosphate potash salt, and the compound shown by this general formula when a sodium sulfite etc. is used 
together improves further to the rusr-proofer shown by this general formula, it is still more desirable to it. 
[0027] As for the weight ratio of amino silicon to a pyrethroid system compound, in this invention, 1:1-1:20 are 
desirable. If the weight ratio of amino silicon to a pyrethroid system compound does not fulfill 1:1, the wash 
endurance of antitick nature may fall remarkably. When a weight ratio exceeds 1:20, the insect control 
effectiveness is low and it becomes impossible on the other hand, to attain the purpose of this invention. A 
pyrethroid system compound will be covered with an amino silicon coat, and this is considered because a 
pyrethroid system compound stops being able to appear in a front face easily. As for the weight ratio of a rusr- 
proofer to a pyrethroid system compound, in this invention, 1:0.5-1:10 are desirable. If a weight ratio exceeds 
1:10 on the other hand, while the rust-proofing effectiveness is low if the weight ratio of a rusr-proofer to a 
pyrethroid system compound does not fulfill 1:0.5, and the insect control effectiveness will fall, the wash 
endurance of the insect control effectiveness may fall. Generally, since the inorganic nature of a rusr-proofer is 
strong, this is considered to have a bad influence on the film formation nature of amino silicon, or to be because 
for compatibility with fiber to fall. 

[0028] As the manufacture approach of the insect control fiber B used for this invention For example, it 
considers as the water emulsion constituent which carried out emulsification distribution of a pyrethroid system 
compound, above-mentioned amino silicon, and the above-mentioned rusr-proofer by the non-ion system 
surfactant, anion system surfactants, or these concomitant use objects. After a spray method, immersion, and a 
centrifugal hydroextraction method give what was mixed so that it might become the amount of target grants to 
fiber, it can manufacture by heat-treating at 150-200 degrees C after predrying by 80-120 degrees C if 
needed. 

[0029] Furthermore, the cross-section configuration of insect control fiber B may be a round shape cross 
section, and variant cross sections and those hollow cross sections, such as multiple, many leaves, and an 
ellipse, are sufficient as it. 

[0030] As for the insect control fiber B used for the acoustic material of this invention, it is desirable to have 
crimp from the field of absorption-of-sound nature or the process stability at the time of manufacture. This 
number of crimps has desirable three to 10 crest / range of 25mm, and whenever [ crimp ] has 5 - 30% of 
desirable range. As for this crimp, it is desirable that it is the potential crimp discovered by unsymmetrical 
cooling etc. at the time of spinning. 

[0031] As insect control fiber B which constitutes acoustic material, the staple fiber whose fineness is 0.2-30 
deniers and whose fiber length is 10- 100mm is preferably used from the field of absorption-of-sound nature or 
the process stability at the time of manufacture. 

[0032] Even if various kinds of anti-oxidants besides pigments, such as titanium oxide and carbon black, the 
coloring inhibitor, the illuminant-proof, the antistatic agent, etc. are added by insect control fiber B if needed 



• in addition to this, for it, it is easy to be natural. 

[0033] The insect control fiber B contained in the acoustic material of this invention has 40 desirable % of the 
^ ^^2VZ ° f ,nSeCt COmr °' natUre - ^ — — - norb r e ab oL % in 0 e f d a: 

[0034] In order for a fiber array in the acoustic material of said fiber A, insect control fiber B or other fiber to 

SoH a AN?Srt SOUn . d na n r , e ' '! needS 10 al ' 0t lHe rand ° m direCti0n in the field S^ei to rface 
f^ll^S^J?* T m 1 • F , Urtherm ° re - What ^tte6 in the random direction in the field 
par e o surface ROHAN I ^ l'™* ^ shafi orient ^ions to abbreviation 

parallel to surface IROHANI of acoust.c matenal ,s more desirable. When considering as acoustic material usins 
fiber generally the consistency of acoustic material is high, thickness is thick, and the fineness of configorat ion 
fiber shows such good absorpUon-of-sound nature that it is made thin. However, the fineness of he 

tabifi TZ° 'T^r 1 ^ 1 th,CkneSS ' ^^on "her has a limitation natur ly y he processing 
tab.hty, the cost, or the serv.ce space in a production process. In the acoustic material of the fineness of the 
same consistency, th.ckness, and configuration fiber, by allotting a fiber array in the random Erection in field 
para e to an acoust.c-material front face as mentioned above, fiber is hung and Webb-ized on a c rd nd the 
absorpuon-of-sound nature which was excellent in a certain one direction compared with what fiber allotted is 

[00351 Alt ho S h V< !a , m,n K ati , ng ° f thiS Webb may be Camed 0Ut and * m £ b * stained. 

10035 Although what ,s made h.gh in human being's audible frequency range (100%) is desirable as for an 

centra" T*^? '"f^*** ^ M ? ° % 0r m0re W ' th the aC0UStic a sorp "ty ofToOO Hertz as 

central value of loud sound 30% or more with the acoustic absorptivity of 400 Hertz as centra] value "of bass in 
the audio frequency measured by the approach which carried out the postscript. At less than 30% the 
absorpuon-of-sound nature of bass has the low acoustic absorptivity of 400 Hertz, he absormfon-o^sound 

(0036] Next the manufacture approach of the acoustic material of this invention is explained Drawing " i, 

2 ~tZ\ h SeCti0 " s „ ho ™« in «« » example of .he metal ^"e^ZZ'Zi for 
m T P ' e °f lhe manufacture approach of the acoustic material of this invention. 

nsec contro^beT B atZt' ■ ^'T ° f '"° °' nK " S ° rtS ° f S ™ e SyStems » hich ™>" A and 

rZl I a < [ ea st is mixed with cotton and opened to the tar e et rate of cotton-mixing with the 

he ueri ^ ofT' TT™'! co »°"-™*8 machine, and a IhaZ*^ 

as a„s™am by ,hetrL° f 3 COnfi6ura " 0 " ■"»•*'>« <° P-Pose is blown in and filled up with gases, such 

S^7s d LW 0 he b n £T " an " T UP ' " " deSiral " e haS modera, e Pe™eabili,y. For 

Pof pl^ of 5 -7o?cc7cm2 'ZZZSZ^ " *" '° 79 '° 1966 ^ - 

S/2 ^ aC'eri^, ?or n e d xt,f crt-LTd^ ' " ^ *" ^ ta 

STTfc^^ 'he Penneability Shimo metal mold 1 first mixes with cotton and opens two 
entr,T„m»? , S COntams F ' ber A and msect c °ntrel ^er B at least, and blows it from the 

entrapment opening 3. Subsequently, restoration fiber is compressed with the permeability top me af mold 2 

r u d n rrie^f^oTed^ rTf y top me,ai mo,d 2 is ca ™ d ^ < : 

w U „ir„T l •?•? afore, nentloned liber by which compression immobilization was carried out is heat-treated the 
whole permeability metal mold, a part of point of contact of between fiber A and Fiber A and insect control 
fibe B or other fiber ,s pasted up substantially, and a gestalt is fixed. Generally the emperature of hea 
re. mem ,s more than the melting point of the thermoplastic polymer Rl, and i thatTha is necessary is iust 

| "frees L or less J Generally pack density is 0.01 - 0.1 g/cm3, although what is necessarv is hist in J, 

g/cm^n 3 !, m^bl^^a^g::^::, °° eeS,a " ^ ~" ^ " iS ° ' 

1004 1 J 

^pod^ - . - -er. The 



• thickness sliced and measured to 30mm. 
[O043] (2) Fineness JIS L It measured according to the approach of 101 5-7-51 A. 
[0044] (3) Mean fiber length (cut length) 

JIS L It measured according to 1015A law (the staple diagram method). 

(4) Whenever [ number of crimps and crimp ] is JIS whenever [ number of crimps, and crimp ]. L 1015-7-12-] 
and JIS It measured according to the approach of L 1 01 5-7- J 2-2. 

[0045] (5) The weight (w) after leaving consistency acoustic material (length: 20cm, width:20cm, thickness: 1cm) 
in the ambient atmosphere of 20 degree-Cx65%RH for 24 hours was measured, and it asked by the degree type. 

[0046] Consistency (g/cm3) = w / 400(6) insect-control nature (rate of tick evasion) 
a petri dish with a diameter [ of 200mm ], and a height of 30mm — the powder feed under tick propagation 
(Japanese Clare CF- 2) — as much as possible — homogeneity — extending — a this top — lg acoustic 
material — opening — lg of cotton of the 8x8cm usual polyester by which extends for a square mostly and 
moth-proofing is not carried out apart from this — the above — the same — 8x8cm — it extended for the 
square mostly and put one sheet at a time on bilateral symmetry, respectively. The container with a diameter of 
2.8cm to which lg (15% of moisture) of powder feed with which ticks are not contained in the place with a height 
[ of the center on this cotton ] of 1.4cm at all was paid is placed. After putting into the incubator adjusted in 
the range of room temperature 25 **2 degrees C and 70 - 80% of humidity RH and leaving it for 40 hours, the 
number of ticks which invaded into the feed in a container was counted by brine floatation, and it asked for the 
rate of tick evasion by the degree type. 
[0047] 

rate (%) of tick evasion ={(A-B) /A} xlOO — here — A — the number of ticks of the cotton of usual polyester, 
and B — the number of ticks of the filamentation cotton of acoustic material. 
[0048] The usual polyethylene terephthalate whose melting point is 255 degrees C as a [example l] 
thermoplasticity polymer R2, The polyethylene terephthalate system polyester whose copolymerized melting 
point is 110 degrees C is used, as the thermoplastic polymer Rl — 40 mol % of isophthalic acid — A part for 
1350m/in the spinning temperature of 285 degrees C and taking over rate and the weight ratio expressed with 
R1/R2 use 50/50 of the thermoplastic polymers R2 as a core part. Spinning of the non-extended yarn of the 
concentric circular bicomponent fiber which used the thermoplastic polymer Rl as the sheath was carried out, 
this non-extended yarn was extended at 80 degrees C whenever [ 3 times as many draw magnification / as 
this / and extension bath temperature ], and the crimper gave machine crimp. Furthermore, after drying by the 
70-degree C heat setter, finishing oils were given, it cut to 32mm of cut length, and the fiber A the fineness of 
about 1 denier and whose melting point of a surface layer are about 110 degrees C was manufactured. 
[0049] Apart from this, the usual polyethylene terephthalate whose melting point is 255 degrees C The spinning 
temperature of 280 degrees C, Spinning of the non-extended yarn is carried out by part for 1350m/in taking 
over rate This non-extended yarn 3 times as many draw magnification as this, After it extends at 80 degrees C 
whenever [ extension bath temperature ] and a crimper gives machine crimp, FENO thorin is emulsified with the 
nine mol additive of ethyleneoxides of nonyl phenol as a pyrethroid system compound. So that a pyrethroid 
system compound may become 0.1% of the weight as a binder The amino equivalent is 3.5x103. The amino 
silicone (TK silicone AS 65, product made from Takamatsu Fats and oils) which is the gram equivalent/mol so 
that it may become 0.5% of the weight by solid content conversion The water emulsion constituent which 
furthermore adjusted the disodium salt of ethylenediaminetetraacetic acid as a rusr-proofer so that it might 
become 0.15% of the weight by solid content conversion is made to adhere to homogeneity with a sprayer. It cut 
to 32mm of cut length, 175-degree C heat treatment was carried out, and 24.5% of insect control fiber B was 
manufactured whenever [ fineness / of about 1 denier /, number of crimps 4.7 crest / 25mm, and crimp ]. The 
FENO thorin coating weight of this insect control fiber B was [ the rusr-proofer coating weight of amino 
silicone coating weight ] 0.15 % of the weight 0.5% of the weight 0.15% of the weight, the wire of the iron from 
which this staple 100% rust-proofing nature dropped plating and oil on the hydrochloric acid — the inside of 
said cotton — the constant temperature of 25 degrees C of blacking washes, and 75%RH — rust was hardly 
generated also after 72-hour neglect with a constant humidity chamber, but it was good, and before wash, 
99.5%, the rate of tick evasion was 94.7%, after repeating the process washed for 10 minutes 40 degrees C with 
perchloroethylene liquid 3 times. 

[0050] Furthermore, usual polyester fiber was manufactured without carrying out only moth-proofing agent 
spraying at the time of manufacture of said insect control fiber B. 

[0051] 60 % of the weight and usual polyester fiber are mixed with cotton [ fiber / A / said ] 15% of the weight 
in said insect control fiber B 25% of the weight. Mix with cotton and open further with a card, and it blows in 



into the Sh.mokane mold 1 whose inside punching was performed to each side is lOOOxlOOOx 1000mm with 

5 u in 8 h H ^Mn gHn ° Pening 3 ° f metal m0ld like drawin 8 2 • It compressed with the upper metal mold 
2 with wh.ch PANGU was given to each side, and fixed by 25mm in pack density 0.05 g/cm3 and thickness 
Us ng the heat setter who uses said fiber for the set of spun yarn the whole metal mold which carried out 
restora ,on compression, the heat set was carried out for 130 degrees-C x 25 minutes of steaming, and acoustic 

mi c^^r-th "-^ 8eSta,t Stabi ' iZed by thiS aC ° UStic material and configure ion fiber had 

matched 53.4% with msect control nature in the random direction in the field parallel to the front face of 

100n S M C H " g0 ° d u after W3Sh 6L3% b6f0re Wash ' the 400 Hertz acoustic absorptivity was that in which a 
nwluT aC °T C absorpt,v,t y has 82 9% °f outstanding absorption-ofrsound nature 41 .2% 
L005ZJ When sa.d acoustic material was made into the shape of a 50cmx50cm tile, the wall of the dark room 
where the room temperature of summer occasionally rises at about 40 degrees C was equipped and the cassette 
tape ed,t,„g task was earned out in model, good cassette tape edit with little distortion of the sound by 
IpZ t f ,0n COmpleted - Where the wa » of a dark room is equipped with acoustic material, after 

leaving it for one year, acoust.c material was stripped from the wall, and it applied to the rag shaker and 
opened, and melt.ng pelletizing of this filamentation fiber was carried out, and it lengthened melt spinning and a 
o I again and considered as the polyester staple (6 deniers and 51mm). Although the obtained staple had a 
hu e low reinforcement compared with the commercial polyester staple, it was sufficiently usable as final-stage 



0053 75 % of the weight was mixed with cotton [ fiber / A / as the [example 1 of comparison] example 1 / 

Z It ^fT"' ^'f^ ^ 35 25 % ° Hhe Weight and an example and ^ acoustic material was 
manufactured like the example 1. Although 41.5% and a 1000 Hertz acoustic absorptivity have 82 6% of 

^JS^r - na T' Since a 400 Hertz acoustic absorptivity did not contain insect control 
rnnLi * ed aC ° USt,C matenal Was a thin S inferior to inse ct control nature 

10054] Fiber A, insect control fiber B, after having mixed with cotton by the same weight ratio, mixing with 

ex molel /Z 7 ST ^ with a card > and f as the [example 2 of comparison] 

example 1 / same ] the laminating of the car dough ebb was succeeding^ carried out with drafts-making 

ttr/h re ri °-° w and acoustic materiai with a thick - ss ° f 25 - — *™j£z 

through the dry heat setter and the hot calender roll. Since a gestalt was stabilized by this acoustic-material 

h ^ oUertidnv'T B T in fi Cl , U ' ed ' ' nSeCt COntr0) natUre WaS 3]S0 g0od ' b "< ^ configxira o fiber 

abso "uvi y w 2 TZ lorn : fiGld ^l' 0 fr ° nt feCe ° f aC ° UStic mateHa1 ' the 400 ^ acoustic 
absorptivity was 29.0%, the 1000 Hertz acoust.c absorptivity was 61.9%, and it was that in which absorption-of- 
sound nature is inferior compared with an example 1. men aosorption 01 

SerfanT^mi^ln" 111 ^ T?™' bico "P° nent fi ber A of the circular cross section of the fineness of 
LZZ r t I f f W Ch compounded with the sheath the chip with a melting point of 100 
degrees C which copolymenzed the usual nylon 6 chip (melting point of 215 degrees C) in the core part and 
cop^enze I Nylon 66 n nylon 6 50% of the weight 50% of the weight was manufactured " ' 

10056] Apart from this, the usual nylon 6 chip (melting point of 215 degrees C) was used as melt spinning the 

feSM H K r eXt - ed and ° btained ' the USUal nyl0n 6 Staple of 32 <™ of cut length 
dhe t homo. * C 7 P ° n r fib6r A Wh,C , h moth -P roofi "g agent of an example 1 was made to usually 
contrn. fih^R p Jt * * the time ° f nylon 6 staple manufacture, and manufactured insect 

15% of the M° re * 25 % ° f r igM ' 60 % ° f thG WGight 3nd USUal ^ 6 fiber -e mixed wi 
cotton 15% of the we.ght in insect control fiber B. After it mixes with cotton and opens further with a card and 

1 ^l^Z^fT^ l ° eaCH SidG bl ° WS ' n and fi ' ,S UP Whh 3irStream the Shimokane -Id 1 wh ch 
>s lOOOxlOOOxlOOOmm from the blow,ng-in opening 3 of metal mold like drawing 2 , Restoration fiber was fixed 

use the m fiber w ich"^ T f™" ^ M ^ ™ ld *' ^ the heat setter who 

™™^e^£ZSF reSt TZ COmpression for the set of ^P- the whole metal mold, the heat 

he I tak was stab Ld h T ?• 3 ° mmUt f S ° f Steamin *' and acoustic material was manufactured. Since 

n the field Z^t^Z^f T ma - enal ^ ^° nfigUration fiber had allotted in the random direction 
in the held parallel to the front face of acoustic material, the 400 Hertz acoustic absorptivity was what has the 

L wasn j insect control nature was as good as 61 3% 

Kh^om™^^ m T ia ' made int ° the Sh3Pe ° f 3 ^""SOcm tile, the wall of the dark room 

e itin R ta^k ZTcTJa of ^ mmer ^^ rises at about 40 degrees C was equipped and the cassette 
ape editing task was carried out in model, good cassette tape edit with little distortion of the sound by 

ftT S m" C ° Ht 16 '- h t0 ° k ° Ut ' 3fter ' eaVing aC ° UStiC mateHal for one y* ^ "a" room, and 

after applying to the rag shaker and opening, depolymerization and when it refined and collected to epsilon 



caprolactam, it was satisfactory by the approach given [ **** fiber ] in JP,42-]8476,B. 
[0059] 

[Effect of the Invention] According to this invention, it can recycle, and excels in audio frequency band 
absorpuon-of-sound nature, and the acoustic material used for the noise-proof wall of the object for the cars of 
fiber aggregate structure which has insect control nature, the object for residences, or a highway etc can be 
ottered. 



[Translation done.] 
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50m/#. R l/R2f^?fli)fiilt* J 5 0/5 0 
s^oj^tta^R 25-^g?t L, »*TSH4fi£{*=R 1 

L. ?yw<TttM»ll*tt4Lfc. $4>lc, 7 0*C<0 
».-t •/ ?-Tie** L£f*. tt±lf)4fl$-#4 LT . * y 
h£3 2mmtC*0|fiLT. 1 tX->U. ^ffilco 

lt£A s iftl I 0'C<7)«SttA$TtiiiL£ t 
[004 9] iilfc«Jg((c. IL£A<2 5 5*C<0ii&*'J 
x^-uyfU7^U-}-5-tt*igjg2 8 0r, 



.Si 3 5 0m/#T-*gtt#:£tt*l. 

s#fg$3fs. gmsja.«8o-CT'g($L, 

x / h 'J > 5r J -IV 7 x y-;lc7)Xf-b>>f 3f-»M H 9 

*^»flntt??Utl. tru^D^f KiWt^i^o. lfi 
4*<3. 5xio3 ^5Aai/t/Uf*srsyy'j 

3-> (TKy'j3->AS65. iSftfalS <*) g) 

£«H8gT-o. 544%(c£l>«kdl;: > ?<b(c|ij}» 
Mt tTXf-l^> ^'7i^4»K<7)2tb'J , 7Alg$r|l 
JB#8WC0. 1 544Xfc**6J:-5£a»U:*x-e 

2mmtc^BJiLT 1 7 5XW»»8£ ITJBJgJft 1 rx 
&SS&4. 70j/2 5mm, »«S2 4. 5%<7) 
KfAJWIBS:«]6Lfc. .IcoK<fe«t«iBcD7 x J Y D y 
f«mo. l 544%. T$/^'j3-yf«fi{i 
0. 544%, 05S8IW&4»iO. I5lim-J 

fc. i^r-r/n oo%mmn. sure-.*? 

5'C, 7 5%RHtOMaSS«T7 2B*|S]»fffrCUl 

^twM*fR«f. ^&mmmm 9 9 . 

5%, ?UyWiX' 4 0°C. 1 0»RBfe»-f4I8i- 
3 0«s')jgL*:f*9 4 . l%X'h->tz. 

[0050] $ tic, friei»4aRtB^sje^^i%4jD 

IDWBSO* £ L =Sr ivr»*«fcK U xx tjVVM tm ii 

[005 1 ] B5iaS8tA$r2 5S4%. HuieRfr;fej$»t B 
$r6 04i%fcil/a^^ , ;x7.T/H^t?r 1 544 

%aiaL. ti- vx-z t,izmt&. mwt. m2<r>±o% 

^S^RWi □ 3 f> , ^xW-zny^-y ytffa Zixt Z \m 
¥ 1000x1000X100 0 mmOT&I? 1 
oSt^t^^a/LT', Affile /S > £ ft* 2 
T-ffJBL, 3t«2?SO. 0 5g/cm3 ,Jf$2 5mm 

-fe y hHffiffl-ri.t-Hr y^-5rfflv^T, ^130 
•Cx 2 5#fa»-fe-y h LT»4«t«JSUfc. 

ij».<s*^l, m&mmmm6i. 3%, &«&5 
3. 4%tft»T, fr^mttwmwmwm'y 
yyj*%*faizmfmmmiix^&K#>4 00^7 

®^${i4 1 . 2%. 1 0 0 0'V^7ifi ; &$ti8 2. 9 
[005 2] B?SiS^*}?-5 0cmX5 0cmcO^-f^ 

ttk t. X*IeoSig#B$ic{3#j4 0X:(c±7?-f ^BfSco 
tf;W!il:*t7 YT-TmkVm*5kte 
LtztZb. %.&g%t,zXh : g<r)£*tf'J?%\i&W<cti 

fcHWT 1 L/Jft, «4tt«rS*^ii&"fc 0 . 

L. HS??Sltt*. S#LT, 6-T--/U, 5 1mm« 
.-tt'JX7.f-^x.-r-7-;Pfc Lat. nhixfz^T-TMi 
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'J X X t /I- .A T - 7/u: It^T A { (SV > 

[0 0 5 3] [JtUtfll ] gltffll tl5]-0«tt«A$r2 
5Sfi%t^tfeWll tB-^iiJft^'Jxxr^«S*t$r7 

1.5%. 1 00(WI/-y*3*H:8 2. 6%<9fc*i£ 
n8^tt5r*-r^(>co-C-?)l>*\ B&ltttB**±&li*: 

[00 54] [jt«ffU2 ] mtm\ tm-cnmA, m 
b a x ifmxx >j x* f ;w»ti H-«H-.ra> 

JS^t'^-H^X yrjrfii^L. fe»-b 7 ^-fcil/ 
**o-H'$riilT3fc£&50. 05g/cm 3 . H£2 
5mmc7)iS^5:KjiL^. 3(i85ttfM:UBSU££ 

i: I! I, TV 4 0 0 J \/lr-M : §mi2 9. 0%. l 
0 0 0 6 1. 9 %X\ HJftffl 1 CHAT 

[00 5 5] [HSS0H2] i§jgo-Mu>6*y:r (it 

£2 1 5"C) -M D> 6l;iM d 

> 6 6 $r«S-& L £&L£ 1 0 0'C<7)^- -y 7$rlBS&lC 5 0 
M%tt£Lfc«g2T--/k # y h£3 2mm<r>F| 
JBBifficoiSat^^^ a £ Kit L fc . 
[0 0 56] .TiUliJMlc. aSWD^6f 7r 
(«^2 1 5 XT) $r?SI«S*. g#LT»*>*lfc««» 

[0057] maia-f'fD>6^T- r/n? 

Vi&mi&BiWB&Ltz 

mm-£imA$:2 5AM.%. Rfcfe«Mf B£60S4% 
fc«t^ffl*t>fo>6jeiS- 1 5SS%>!tf!U *-H 



h. ^ICvOfy/^itSfitrtB*'] 000x10 

0 0 X ] 0 0 0 m m^TM 1 KSSvSi ftfCD* £ ^ 

l ft . wmxt z±&m 2 Tytm®%. 0.05 

Srffl^T. 1 0*Cx3 0#fg|»-t-y h- Lffi^tt* 

4 0 0M7ifit$li4]. 0%. 1 0 00^7fm 

fc. ^*HuRfi*1ili6 1 . 3%t Jti?T$>^\ 
[00 58] |tfie'»§W$-50cnix50cmiO^-f;l. 
tti L. S^SStfiSKH:*^ 0-Clc±#-r^BSM<7) 

-b y bT-rm&wx'Ztz. *%#i*mwz 1 *ia& 
m#m4 2-1847 6^f8(cieao^xi»s 

■% nmiXe-J}Tvy'7?MZ®mitztc\b. ft 
izismit% fritz. 
[0059] 

[01 ) *j%Bjcoig^^o-W*-^T^tc*-f«iS^ 
£0T,*>&„ 

[02] *^<0i»ett<^RfilCfflv^ft6SJi<0-« 

* * T)W)iz^-tmn>mmM®T-b h , 

1 : TM? 

2 :_L&12 

3 : SlftcDDfc^iiAa 

4 :«tt 
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